C^OAGCAGAACGTAGCACGGCAATGC^TGGTAGCAATGCCTGTCCGQCCAGC^CTCAGAAGACGGAGGCA 
GGAGAATCATAGCTTCCAGTCAGCCTCT^C^ACAATATAGTCAGTTGGAAG^CAGCCAGC1'1?AGACAACA 
TGGAGAGCCTCTGCCGAAAGCCACTGGGTAAGCCCGAATCTCAGTAGCAGAGAGCTGCCCAGGGTGCGTA 

CTGC : AAAAAAAAAACCT 
AGCTGATGTGGACTTCOU^TAAA 

TG^CmTCAGAAAATGTGTC^ATTCTGAGGAAGGAG^GCTAACGAGGTTCTCTGAGGGGGGCCTCTGGCT 

TOGAGAGGGTGTACCATCACAS^^ 

ATCTTCTTTOTCATO^ 

CTCACGGCCTCTGTTTCAACCCC^^ 

TCCTCCATCTCACCCTCGCCGAOTTC 
CCAAGGACACTGGCCCTATGGOTTC^ 

GCCAGTGTC^TCCTGCTTACTGCCACTAGCCTGGACCGA^GTCTGATAG^ACATAAGCCAATCTGGTGCC 

AGAATCATCGAAACGTGAGA&CCGCCTTC 

TGTGCCCGTATTTGTATACCGTGATCTGOT 

TCCTCCAGGTCATATCATTAOT^ 

ACTCCACTGCTCAGCTAACTGGACATATGAATGACAGGTCAGCTCCTI'CCTCTGTACAGGCAAGGGATTA 

CTOTTGGACAGTTACCACTGCC^^ 
GATTCAGCAAACCAACAACCCCATTATGG 

GGTTTCCTGCTGAAGATCGS'AAATC^ 
OTTCCCTACTGCTTC^^ 

TATGACAA^CATGTGCCGACACCGCTGATGGCAATAACCA^CACAAGGCTGGTGGTGGGCTTCC^GGTGC 

CGTTTTTCATCATGGTAATT^^ 

TCGGAACAAAACCTTTCGGGTGGCTC^ 

CTTGTCGGAGTCCTGCTATTGATTACTGATCCAGAAAGTTCCTTGGGGGAAGCTGTGATGTCCTGGGACC 
ACATCTC<»TOGe^ 

CTTTAGGAAGAAAGCAAGACAGTCTAT^^ 
TCTACCA&CTCTACCC2!A<» 

GCCCTGGGAACCTAAGCAGAGT^C^CAGGTGAAC^G^GATGGATGACA^G^TGAGCAGGACACT^^AGACA 

ACTTGGCGACTCTC^GAGAAAGCT 

TTCAAGCCCCATCCCAGATGTC^ 

TTGTTCCCATCAGTGTTAAGra^ 

AATGAATAACTOTTOCATCTOT 

CATGGAAGGCTGCTCTTACTGOTCTGAATGGAA^ 

GTGATTTTTAAGTGGGGAAAGAGACACAGTAAGAAAAGA^CTATGAAAGCAGGGAGTGTTGAGTTAGAGT 
TTGACAGAAC AC AGT GC C A&ATGCCACCCACTAAAAGC AACCT GAGATAATTC C AGTCTTCATGTGAGCA 
AGTGAGCACAGATACAC^TAAAC^^ 
(SEQ ID M0:1) 

MESFDADTNSTDLHSRPLFQPQDIASMV!LGLTCLLGLLGNGLVLWVAGVKMKTTVNTVWFLHLT 

LADFLCCLSLPFSLAHLILQGHWPYGLFLCKL1PS1IILNMFASVFLLTA1SLDRCLIVHKPIWCQNHR 

NVRTAFAICGCVWWAFVMCVPVFVYRDLFIMDNRS1CRYNFDSSRSYDYWDYVYKLSLPESNS 

TDNSTAQLTGHMNDRSAPSSVQARDYFWTVTTALQSQPFLTSPEDSFSLDSANQQPHYGGKPP 

NVLTAAVPSGFPVEDRKSNTLNADAFLSAHTELFPTASSGHLYPYDFQGDYVDQFTYDNHVPTP 

LMAITiTRLWGFLVPFFIMVICYSLIVFRMRKTNFTKSRNKTFRVAVAVVTVFFICWTPYHLVGVLL 

LITDPESSLGEAVMSWDHMSIALASANSCFNPFLYALLGKDFRKKARQSIKGILEAAFSEELTHST 

NCTQ D KASSKRN N M ST D V (SEQ ID N0:2) 



FIG. 1 



underlined = deleted in targeting construct 

[ ] = sequence flanking Neo insert in targeting construct 



AGGGAGAGTCTGCCCACAAGTTTTTGTATATTTTCTCACTGAGGCATCTATTCAGTTTGG 

GCAGCAGACACTGAGCAGAACGTAGCACGGCAATGCTTGGTAGCAATGCCTGTCCGGCCA 

GCACTCAGAAGACGGAGGCAGGAGAATCATAGCTTCCAGTCAGCC TC TTC TACAATATAG 

TCAGTTGGAAGTCAGCCAGCTTAGACAACATGGAGAGCCTGT [ GCCGAAAGCCACTGGGTA 

AGCCCGAATCTCAGTAGCAGAGAGCTGCCCAGGGTGCGTACTGC : AAAAAAAAAACCTCA 

AACAACAGAAGTAGGGAGGTGTAAAATAAAGTGTAGGGGGGTGGAATTTAAGCTGATGTG 

GACTTCCAAATAAAGTTACCTTTTAGATACCTATTTAAATCAATAGCATAGACCTGAAAC 

TGTCTATCAGAAAATGTGTCTATTCTGAGGAAGGAGTGCTAACGAGGTTCTGTGAGGGGG 

GCCTCTGGCTTTGAGAGGGTGTACCATCACATAAGACTCCTAAAAGCACATACTTTTATA 

AATTCACCATGAGCTTTAACATCTTCTTTGTCATTTCGCAGACTGAGCCATGGAGTCTTT 

CGATGCTGACACCAATTCAACTGACCTACACTCACGGCCTCTGTTTCAACCCCAAGACAT 

TG 1 CCTCC ATGGTCATTCTTGGTCTCACTTGTCTATTGGGACTGCTAGGC AATGGGCTGGT 

GC TGTGGGTAGC TGGC GTAAAGATGAAGAC GAC C GTGAAC ACAGTC TGGTTC C TCC ATCT 

CACCCTGGCCGATTTCCTCTGCTGCCTCTCCTTGCCCTTCTCCTTGGCTCACCTGATTCT 

C C AAGG AC AC TGGCC C TAT \ GGCTTGTTCCTGTGCAAACTTATCCCATCCATCATTATTCT 

CAACATGTTTGCCAGTGTCTTCCTGCTTACTGCCATTAGCCTGGACCGATGTCTGATAGT 

ACATAAGCCAATCTGGTGCCAGAATCATCGAAACGTGAGAACCGCCTTCGCCATCTGTGG 

ATGTGTCTGGGTGGTAGCCTTTGTGATGTGTGTGCCCGTATTTGTATACCGTGATCTGTT 

CATTATGGACAATCGCAGTATATGTAGATATAATTTTGATTCCTCCAGGTCATATGATTA 

TTGGGACTACGTGT ] ACAAACTAAGTCTACCAGAAAGCAATTCTACTGATAACTCCACTGC 

TC AGC TAACTGGAC ATATGAATGAC AGGTC AGC TC C TTCC TC TGTAC AGGC AAGGGATTA 

CTTTTGGACAGTTACCACTGCCCTCCAGTCACAGCCATTCCTAACATCTCCTGAAGACTC 

ATTCTCTCTAGATTCAGCAAACCAACAACCCCATTATGGTGGAAAGCCTCCTAATGTCCT 

CACAGCCGCCGTACCCAGCGGGTTTCCTGTTGAAGATCGTAAATCCAATACACTGAACGC 

TGACGCTTTTCTCTCTGCTCACACAGAACTTTTCCCTACTGCTTCTAGTGGTCATTTATA 

CCCCTATGATTTCCAGGGGGATTATGTTGACCAATTCACGTATGACAATCATGTGCCGAC 

ACCGCTGATGGCAATAACCATCACAAGGCTGGTGGTGGGCTTCCTGGTGCCGTTTTTCAT 

CATGGTAATTTGTTACAGCCTCATCGTCTTCAGAATGCGAAAAACCAACTTCACCAAGTC 

TCGGAACAAAACCTTTCGGGTGGCTGTGGCTGTGGTCACTGTCTTTTTTATCTGCTGGAC 

TCCATACCATCTTGTCGGAGTCCTGCTATTGATTACTGATCCAGAAAGTTCCTTGGGGGA 

AGCTGTGATGTCCTGGGACCACATGTCCATTGCTTTAGCATCTGCCAATAGTTGCTTCAA 

CC C TTTC CTGTATGCC CTCTTGGGGAAAGACTTTAGGAAGAAAGCAAGAC AGTCTATAAA 

GGGCATTCTGGAAGCAGCCTTCAGCGAAGAGCTCACGCACTCTACCAACTGTACCCAAGA 

C AAAGC C TC TTC AAAAAGAAAC AATATGAGTAC AGATGTGTGAAGATGTGGC C C TGGGAA 

C C TAAGC AGAGTTC TC AGGTGAAC AGTGATGGATGAC ATGTGAGC AGGACAC TTTAGAC A 

ATTTGGCGACTCTCAGAGAAAGGTCTCTTATTGACATCAGCATCATTTGAAAACATTAAA 

GATGCAAAATTTCAAGCCCCATCCCAGATGTGTTGACTCAGAATCTCTGGCCCATGGGAC 

CAGTGTTTTAACAGGCCTTCTTGTTTCCATCAGTGTTAAGTTTTACCTCATTTGGCTTAG 

TCTATTCCCATCCCTGACTACACCATGTGCAATGAATAACTTTTTCATCTGTTTTCAGTA 

TTCTTTTTTTTTCCTTAGCATCATCTAAACTTCTAGTTTGCATGGAAGGCTGCTCTTATT 

GTTCTGAATGGAAGATATTCATTTATTGTACAGTTTTGTGGTGGTGACAAGTGATTTTTA 

AGTGGGGAAAGAGACACAGTAAGAAAAGATCTATGAAAGCAGGGAGTGTTGAGTTAGAGT 

TTGACAGAACACAGTGCCAAATGCCACCCACTAAAAGCAACCTGAGATAATTCCAGTGTT 

CATGTGAGCAAGTGAGCACAGATACACATAAACACTTTCCTACTCCTGGAGTGTTTTAGA 

AGTTGTAGCTTGGAGCTC 
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Gene Sequence 
Structure * 



663 bp 



Sequence Deleted 



859 bp 



Size of full-length 
cDNA: 2658 bp 




Targeting Vector* (genomic sequence) 

Construct Number: 3036 



Arm Length: 

5': 3.2 kb 
3*3 1.8 kb 



LacZ-Neo 

Cassette 

* 5 arm 

w — „I,.. w pwwg-ir-y^r:?' 



3 s arm 




Targeting Vector 

Z ~ — — — - Endogenous Locus 

|f! Not drawn to scale 

PI 



5 1 >CGAGGTTCTGTGAGGGGGGCC 
TCTGGCTTTGAGAGGGTGTACCAT 
C AC ATAAGAC TC C TAAAAGCACAT 
AC TTTTATAAATTC ACC ATGAGC T 
TTAACATCTTCTTTGTCATTTCGC 
AGACTGAGCCATGGAGTCTTTCGA 
TGC TGAC ACCAATTC AAC TGACCT 
ACAC TCAC GGC C TC TGTTTC AAC C 
CCAAGACATTGO" (SEQ ID 
NO:3) 



5 f >GGCTTGTTCCTGTGCAAACTT 

ATCCCATCCATCATTATTCTCAAC 

ATGTTTGC C AGTGTCTTC C TGC TT 

ACTGCCATTAGCCTGGACCGATGT 

C TGATAGTAC ATAAGC C AATCTGG 

TGCCAGAATCATCGAAACGTGAGA 

ACCGCCTTCGCCATCTGTGGATGT 

GTCTGGGTGGTAGCCTTTGTGATG 

TGTGTGCCCGT<3 1 (SEQ ID 

NO:4) 
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necropsy ■ thymus weight/body weight 




| 171, Female, F2, NO 



Q 171, Male, F2, NO 
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